Electroporation in combination with a plasmid vector containing SV40 enhancer elements results in increased and persistent gene expression in mouse muscle.
Gene transfer into muscle upon injection of plasmid DNA is feasible but occurs with low frequency. However, by using electroporation after injection of plasmid DNA into mouse muscle it has been demonstrated that gene expression can be increased more than 150-fold. In this communication, we have used this technique in combination with plasmids containing a tandem repeat of three 72-bp DNA elements from the SV40 enhancer to study gene expression. Our results show that the combination of electroporation and a plasmid vector carrying these DNA elements results in increased and more persistent gene expression of the luciferase reporter gene in BALB/c mouse muscle. At 14 days after gene delivery, the gene expression was 16-fold higher in muscles injected and electroporated with the plasmid carrying the SV40 enhancers than with control plasmid. We have also studied the effects of the vehicle in which the plasmid was delivered, and the DNase inhibitor aurintricarboxylic acid (ATA), on gene expression. By combining ATA with 150 mM sodium phosphate buffer we were able to obtain a 2-fold increase in gene expression compared to delivery of the plasmid in physiological saline. These results are of importance for the development of efficient delivery techniques for naked DNA.